Time-dependent stimulation of insulin exocytosis by 3',5'-cyclic adenosine monophosphate in the rat islet beta-cell.
Isolated rat islets were exposed to cAMP-elevating agents and/or nutrients. Insulin exocytosis subsequently triggered by a depolarizing concentration of K(+) or a stimulatory concentration of glucose was employed as an index of time-dependent potentiation (TDP). Stimulatory concentrations (>or=5.5 mM) of glucose caused TDP, and 6 micro M forskolin (an activator of adenylyl cyclase) significantly enhanced it (3.1-fold at most). Forskolin produced an 8.0-fold increase in islet cell cAMP; however, it returned to the baseline after washout by the time of stimulation of exocytosis. Two millimoles of dibutyryl cAMP (a cAMP analog), 0.1 mM isobutylmethylxanthine (a phosphodiesterase inhibitor), and 100 nM glucagon-like peptide-1 (an incretin hormone) also enhanced glucoseinduced TDP. The time-dependent effect of cAMP was not attenuated by protein kinase A inhibitors (200 micro M adenosine 3',5'-cyclic monophosphothioate, Rp isomer, and 10 micro M H89). Although glucose-induced TDP was attenuated by NaN(3) (a mitochondrial poison) and cerulenin (an inhibitor of protein acylation), cAMP enhancement of it was unaffected by these agents. In conclusion, cAMP time-dependently stimulates insulin exocytosis, provided the extracellular glucose concentration is equivalent to or higher than ambient plasma levels. Protein kinase A, mitochondrial metabolism, and protein acylation are not involved in this cAMP action. Incretin stimulation of insulin exocytosis may occur in part via this mechanism.